Resonance Raman evidence that photodissociation of nitric oxide from the non-heme iron center activates nitrile hydratase from Rhodococcus sp. N-771.
Nitrile hydratase (NHase) from Rhodococcus sp. N-771, which contains a non-heme iron center in the catalytic site, has been known to be activated by light illumination. Recently, endogenous nitric oxide (NO) was found in this enzyme by FTIR spectroscopy [Noguchi et al. (1995) FEBS Lett. 358, 9-12]. In order to directly detect the bonding between NO and the iron atom and the reaction of NO upon photoactivation, resonance Raman spectra of the NHase were measured with 413 nm excitation at 85 K. Two prominent bands at 592 and 570 cm-1 were observed in the inactive from, and both of them were completely lost upon photoactivation. Upon subsequent introduction of 15NO, the active NHase was converted to the inactive form again and the above two bands were restored with downshifts by 10 and 12 cm-1, respectively. Also, the excitation profiles of these bands in the 350-500 nm region mostly followed the absorption spectrum arising from the iron center. From these isotopic shifts and the excitation profiles, the two Raman bands were assigned to the Fe-NO stretching and bending vibrations that are probably coupled with each other. The results provided solid evidence that NO is bound to the non-heme iron in the inactive NHase and its photodissociation activates the enzyme.